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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
PEAMETHBIX PE3yIbTATOB OOYyYEHHUS T€OMETPUU B HAIPABICHHH JUYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO U HICATBHOr0, XapaKTepe OTPaKECHHUS
MaTEMaTUYECKOM HAayKOW SIBIEHUH U TIPOLECCOB PEATbHOIO MHUpPA, MeECTe
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUyaluxcsi, a TakKe KayeCTB MBIIUICHUs, HEOOXOMWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBnsercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pENIeHUS TeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTATH W OMPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEUIEHUWU 3a7a4 E€CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JacTSIX ACATEIBHOCTH 4YeloBeka. OpHEHTAIMs 4YellOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro coluaibHOro ObITus, (opma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCHENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAMHSET pa3Hble BHUIbBl Y4eOHOW U TPYAOBOU NIE€SITEIBHOCTH,



ABJIAETCS OJHMM U3 NPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MO3TOMY aKTyaJlbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHUs: — oO0uieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W  JICHMCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOI0 MPOI0JKEHUsS 00pa30BaHMUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTrpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI'O oOmiero oopazoBanus. TakuMm oOpa3zom, oOywaroluecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HHUKHET HEOOXOJIHMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBJISIIOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
¥ U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlay Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHsS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHus B XOJA€ PEIICHHs CTEpEOMETPHUYECKMX 3aJad M 3a1ad C
MIPAKTUIECKUM COACPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPUYECKHUX CIOCOOHOCTEM
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HABaTh MPOSBICHUS T€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEICIIEHHBIM 00pa30M OpraHu3oBaHHAasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METOY OOY4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yYalluXxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
CO37aHMEe  MPOCTPAaHCTBEHHBIX O00pa3oB M  3a7a4y Ha  ONEpUpPOBAHUE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensiercs HE TOJBKO [0 COAEP)KATENbHBIM JIMHHUSM, HO M 1O Trojam
00y4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3oBaHus.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU Y HAaBBIKAMU OCYUIECTBIISUIOCH MOCIEN0BATENbHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3yuenue reomerpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, nmpsMas, IUIOCKOCTH,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble M CKpeluuBaroluecss IpsMble. [lapamienbHOCTs NPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, IIPsAMBIE IapajuleNIbHbIE U IMEPHEHAUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: n-yronpHas nupamuzaa, TpaHd U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbL; IPABUIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS NMPAaMHUJA; MpPaBUIbHAA TPEYroJbHAS IHPaMHUAA M IPABUIIBHBIN
teTpa3p; KyO. IlpencraBmeHue o NpaBUIBHBIX MHOTOIPAaHHHMKAX: OKTa’Jp,
noneKa’ap v ukocasap. CeyeHus Npru3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMHJAX, lapajuleNeNuINenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUBbI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapuyeckas MOBEPXHOCT, obpazyroriue HUAJTUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCcTH. KoHyc: ocHOBaHUME U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
B3aumuoe pacrnonoxenue chepbl U TNIOCKOCTH; KacaTtelbHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TeEJO
BpAaIlCHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CloKeHUE U BEIYMTAHUE BEKTOPOB.
YMHOXkEeHHE BEKTOpa Ha uuciio. PazoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBWi JACUCTBUUA ¢ BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimine 3agaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAS 3CTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTb); buzmIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccun U peanu30OBbIBATH COOCTBEHHbIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 33]1a4 MAaTEMaTHICCKOW HAIPaBIEHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY)Karomed cpejbl, IUTAHHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYCCKOM HAyKd KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYMCAowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIONIUE TMPOTHUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHUS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKXKe BbIJIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, AABaTh MOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pEelIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYXKIATh MPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThIl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT O KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPBHIE MOIYT BO3HUKHYTH IIPH PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTMIKEHHSI WIM HEIOCTHKECHMS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OniepupoBaTh MOHATUSMH: MMAPATUICIBHOCTh U IEPIIECHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JTMHEWHBIA YroJl IBYTpaHHOTO YIJa; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KiaccupunupoBath ~ MHOTOTpaHHUKH, BHIOMpass ~ OCHOBaHHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYCHUH, UCIIOIB3YS METOJT CIICIOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPHUUCCKUX BEIUYUH 10 00pa3iaM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PElICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAaXO0XKACHHUE TEOMETPHUUECKUX BEJIMYMH 1O 00pa3iiaM Wiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PEHICHUHU
CTAHIAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANoNaraloMXx HECKOJIbKO 1IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TIPUMEHSATh HW3YYEHHbIE IIOHATHUS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroliue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3yyaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekath, UHTEpPHIpPETUPOBATH W MPeoOpa3oBBIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJsipHOE TIPOM3BEJICHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (AaKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYMH M0 00pa3liaM WM airOpUTMaM, IPUMEHSS
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoANTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4ecku C(HOopMyITUpOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh peaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmmoreka [{OK
1 Bezetiiie b cTepeoMETpHio 10 https://m.edsoo0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororpartiit 1 1 https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
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11 KVIACC

KosnyecTBO YacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
Tena pamenus 12 https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
Obnemb1 Ten S https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTEeMAaTu3alys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, TIpsMasi, INIOCKOCTh,
npocTtpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPE3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIIHECS IPAMAast 1 bubmorexa HOK
> 1P Hl P https://m.edso00.ru/2d8a9¢99
U IIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAIONINECS IPIMas 1 Eubmaorexa HOK
» TTEP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOTpaHHHKAaMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaXx, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmorexa [IOK

p - 1XP p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauanpHble cBeneHUs 0 KyOe U 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOTPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 IIOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI bubnmorexa LOK
p p Py https://m.edsoo.ru/0cc5c4fe
CTCPEOMETPHUH U CIEACTBHS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 IIOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI bubnmorexa LOK
p p P https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS M3 HUX
TTousarue 00 akCHOMaTHYECKOM
9 IOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI bubnmorexa LOK
p p pHH: https://m.edsoo.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IOCTPOEHUU CTEPEOMETPUM: AKCUOMBI bubmorexa LOK
p p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIINECS https://m.edsoo0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuielibHbIe IPSIMBIE B bubnmorexa [IOK
P p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MApaAJUICIIBHOCTD TPEX
MIPSMBIX
[TapannensHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IIPOCTPAHCTBE: bubnuoreka [IOK
[TapamiensHOCTE IPSAMOM U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
BbuGaunorexa LIOK
14 VYTl ¢ cCOHanpaBICHHBIMU i

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYrois Mexay IpsIMBIMU B bubnuorexa [JOK
16
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEM: bubnnorexa [JOK
MapajyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brommorexa [OK
P https://m.edsoo.ru/e504d656
[Ipocreiiye npocTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTH: TETPad] bubmorexa [JOK
M - TeTPasIp, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 Hoctpoertne ceuerit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyIAPHOCTD MPSMOM U
23 HH(I))CKO(:‘[;“I/I'}II'IC pneH UK JP;H HBIC bubmmorexa [IOK
+ HEPHCHAMEYICD https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbie U bubnnoreka [JOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHMKyIIpHOCTH bubnuoreka [IOK
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IPSIMOM U IUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
MPAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEPIEHANKYIISIPHOM TJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, fﬁiﬁ;ﬂ?ﬁ:&i?ﬁg 3c477d3
paccTostHUe OT MPSIMOM JI0 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub OK

32 paccTosTHUE OT TOYKHU JI0 INIOCKOCTH, htI;Isz'I/P/I;TeecIj(sa:)gru I66fefadd
PACCTOSIHUE OT MPSIMOM [0 IJIOCKOCTH T '
[lepnieHIuKyNIAp M HAKIOHHBIE:

bub OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/I;Ir%T:cIi(sigru /a5b7b8e3
PACCTOSIHUE OT MPAMOM JI0 IJIOCKOCTH T '
[lepnieHuKynAp U HAKIOHHBIE:

34 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, Et?[?/ljr?:ciigﬁllzbee 22be
PACCTOSIHUE OT MPSAMOM [0 IIJIOCKOCTH T '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuorexa [IOK
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MPU3HAK NEPHECHAUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HIpH3HAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEHN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brommorexa [OK
- https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepreHANKyIIpax brmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYIIpax bubmorexa [IOK
https://m.edso00.ru/9f246736
KonTtponbHas padoTa mo temam
m "TlepneHAUKYIIPHOCTH TPSMBIX U bubnuoreka [IOK
mrockocte" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTSAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIC U HEBBITYKJIbIC bubmorexa HOK
~ https://m.edsoo0.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHUS IPU3MBL; IIpsIMast U bubnuoreka [IOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
I0JIHASI TIOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamua: N-yrojpHas Mupamuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHASI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MMpaMHIA U
MIpaBUWIIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKT&BJIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTENIHHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopemMa 0 OOKOBO MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAAN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMHIBI
55 KoHnTpomapHas pabora o Teme bubmmoreka [JOK
"MHororpaHHuKu" https://m.edsoo0.ru/a95f5c04
N bubnuorexa [JOK
56 Tonsmue 06 0bneme https://m.edso0.ru/7ad0020b
. bubnuorexa [JOK
>7 OOBEM mupami et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM mHpamH LI https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEM mpu3MEI https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 OObEM mpu3MEI https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OOBEM pH3MbI https://m.edso0.ru/482d3f51
64 KonTtponbHas paboTa o teme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 cHUCTeMaTH3aIvs 3HaHWH. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anus 3HaHuH.

66 Beruncnenue paccTosHUN: MEXIY 1 bubnuorexa [JOK
JIBYMsSI TOUKaMH, OT TOYKH JI0 MIPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKTY
CKPCIIHUBAOIIUMHUCS TTPSIMBIMU
bubmmoreka [{OK
67 Hrorosas koHTposbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHCTEMAaTH3alMs 3HAHU.
Beruncnenue yriios: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
. https://m.edso0.ru/56765e8b
MEXTy PSMOU U TIIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
TTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamyc,
1 IUaMeET)P; IJIOAlb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso00.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnuoreka [JOK
IUIoIIaas OOKOBOU U ITOJIHOU https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

. P ’ https://m.edso0.ru/016e25€eb
napaienbHON Hin
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbmmorexa HOK
N . https://m.edso0.ru/897dd3b2
OOKOBOH | MOJHOH TIOBEPXHOCTH
YcedEHHbBIN KOHYC: ne u
9 BBICOTA; OCHOBaIZI/(I:ﬂ ?/16613)(?;?1:);: ) bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapayieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TEII https://m.edso0.ru/26a03fb7

n bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca https:// m.edsocl)l. ru/5513d87b
N bubmuoreka [JOK
15 OObEm wiapa u oA, chepe! https://m.edsoo.ru/d189bde2
16 IToioOHBIE TENa B MPOCTPAHCTBE. Bu6mmorexa LIOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUS MEXTy IJIOIIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTponeHast pabota o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue U BBIYUTaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YUCIIO bubmorexa [TOK
p https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMITJIAaHAPHBIM BEKTOPaM bubmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubmmorexa [IOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBI METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [JOK
PHP P https://m.edsoo.ru/d3alfe30
3a/a4
[IpssmoyronpHas cucrema
24 KOOpPJUHAT B MPOCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiimue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATaX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtponsHas pabota o Teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
28 cucreMarusanus 3HaHui. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, paxTsl, TEOpEeMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHbBIE 1 bubnuorexa [JOK
¢burypsl, (akThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 CUCTEMaTH3aIlus 3HaAHUH. 3a1a9un 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
cHCTeMaTH3alus 3HaHui. 3a7auun bubmuorexa [JOK
31 1
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTu3anus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bubnuoreka [JOK
33 Hroropas koHTpoJIbHAs paboTa 1 httos//m.e dsocl)_.[ru lec24dfe
34 [ToBTOpEHue, 06001IeHNE U 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM IPOrPaMMBbl CpeHEro 001ero 00pa3oBaHusA
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb
25 [IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX IMPH PEUICHUH
' reOMETPUYECKUX 33/1a4
-3 OnepupoBaTh MOHATHUSAMHU: TNapalIeIbHOCTh U MEPHEHAUKYISIPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 KnaccugunupoBaTb B3aUMHOE paclojIoKeHUE NMPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIM yroJ, rpaHd JBYTPAHHOIO YIJja,
7.5 peOpo ABYIpaHHOTO yIJia, JMHEHHBIH yroJl ABYIPaHHOIO yria, rpajycHas
Mepa JBYTPaHHOTO yria
_ OnepupoBaTh NMOHATUAMHU: MHOTOI'PAaHHMK, BBITYKJIBIM M HEBBIITYKJIbIHI
' MHOT'OI'paHHMK, 3JIEMEHThI MHOTOTPAHHUKA, TPABUIbHBI MHOTOTPAHHUK
27 Pacnio3HaBaTe OCHOBHBIE BUJAbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHU3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpasi ~ OCHOBaHUS Ul
- K1accupuKauy  (BBIIYKJIbIE W HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' IPABWIbHbIE MHOTOTDAHHUKH, TMIPSMBIE M  HAKIOHHBIE IIPU3MBIL,
napaesenune/bl)
29 OnepupoBatb MOHSTHAMMU: ceKymas IJIOCKOCTB, CEUEHHUE
' MHOTOTPaHHUKOB
210 OOBSCHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' HCIIOJIb3YS] METOJI CJIEI0B
- 11 Crpouth ce4yeHHMs] MHOTOIDAaHHUKOB METOJIOM CIIEA0B, BBINOJHATH

(BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XACHUEC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJropurMam, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOABI IIPU
peICHMU CTAHAAPTHBIX MATCMATUUYCCKUX 3aJa4 Ha BbIYUCICHUC
paCCTOﬂHI/H\/JI MCXKIAY ABYMS TOYKaMH, OT TOYKH OO Hp?[MOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemrate 3a1aun Ha HAXOXJICHUE TEOMETPUUYECKUX BEIMYMH MO 0Opa3iam
WU alNTOpUTMaM, MPUMEHSISI WM3BECTHBIC aHATUTHYECKHE METObI TIpU
pelIeHnN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOHIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamMu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIIOCKOCTh CUMMETPUHU (UTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETHPOBATH HMHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (GaxkTbl AJis PELICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEeNoJiaraloliuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeilline MNporpaMMHBIE CPEICTBA U IJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUHN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL MNpUMEPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpPOAC U

JKU3HH, pACIIO3HABATH IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATH MoTyyeHHbIE 3HAHUSI HA TIPAKTUKE: aHATM3UPOBATh pealibHbIe
CUTyallud M MPUMEHATh HW3YYEHHBIE IOHATHS B IIPOLECCE MOMCKA
peleHus MaTeMaTHYECKU chopMynupOBaHHON po0OIeMsl,
MOJIETIMPOBAaTh peaJIbHbIE CUTYyallUM Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUN U
TeopeM, arnrnapara ajareOpsl, pemaTh MpaKTUYeCKHe 3aa4H, CBI3aHHbIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCININH




11 KJIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: IHJIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yromue
6.1 HWIMHAPUIECKON TMOBEPXHOCTH, IHIMHIP, KOHHYECKas IMOBEPXHOCTD,
' oOpa3ylolyue KOHMYECKOH  IOBEPXHOCTH, KOHYyC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmnoiokeHue chepbl U III0CKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IapOBOW CIIOH, OCHOBaHWE IIAPOBOTO CIIOS, BHICOTA
LIApOBOTO CJIOs, IIAPOBOH CEKTOP
66 Bbruncnare 00bEéMBI M IIIOIIAAM IOBEPXHOCTEM Ten BpalleHHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
OnepupoBaTh MNOHATHSAMH: MHOTOTPaHHMK, BIIMCaHHBIE B cdepy u
6.7 OTIMCaHHBIN 0K0JIO ceprl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WIJIH TEJIO
BpALLCHUS
6.8 Bbluucnare COOTHOLIEHMS MEXAYy IUIOIAIsIMM TOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6. N306paxxaTs n3ydaemble QUIYpbl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpPXY, COOKY, CHHM3Y; CTPOHUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNpeoOpa3oBbIBATH HH(MOPMALMIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpPeICTaBIEHHYIO Ha
yepTekax U pUcyHKax
[IpumensTh reomerpuueckue (akThl JUISI PELICHUS CTEPEOMETPHUUECKUX
6.12 3aa4, MpearojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIM YCIOBHS
MpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HeﬁCTBHﬂ CJIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6'b$ICHSITB, KakKuMH CBOMCTBAMH OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapajuieIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATHUAMU: ACKAPTOBBI KOOPAHMHATBI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpa, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroai MeExAy  BCKTOpamu, CKaJIIpHOC IMPOU3BCACHHUEC  BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M NpPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroll
MEXAY BEKTOPaMH, CKaJISIpPHOE MPOU3BEACHUE, PAaCKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUCM B JIeKapTOBOﬁ CUCTEME KOOpANHAT

6.19

Pemrate mpocredimne TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHME

BCKTOPHO-KOOPAWMHATHOT'O METO A

6.20

Pemrats 3aa4d Ha JA0Ka3aTCiIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUHN M
HaXO0XJICHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJITOpUTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUN CTaHAAPTHBIX

MaTE€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline NporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPH PCIICHHUU CTCPCOMETPHUICCKUX 3ada4d

6.22

[IpuBoUTH MpUMEpPbl MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B MpPHUpOJE U

KU3HU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

6.23

[IpuMmeHsTh TOJy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIU3UPOBATH
peayibHbIE CUTyallMd M TPUMEHSATh W3YyYEHHBIC MOHITHS B IpOLEcce
MOKWCKA pELICHUsT MaTeMaTH4eCKu CPOPMYIHUPOBAHHON MPOOIEMBIL,
MOJIETTUPOBATh pPEalIbHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUN U
TeopeM, arrmapara anreOpbl, pemaTh MPaKTHYeCKUe 3aJa4i, CBSI3aHHBIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpeOMETpUHu. Touka, HpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTMYECKOM  TOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpelmuBaromuecs mnpsMble. llapamnenbHOCT NpsMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIe/IbHBIE TpsSMbIE B  MPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSMBIX, MapaLUICIbHOCTh MPSMOW M TUIOCKOCTH. YTJbI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJuleNbHbIE MIOCKOCTH, CBOMCTBA MapasulebHbIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumne, moCTpOeHne CeUeHnn

7.3

[lepnieHIUKYIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpAMbIE B
MIPOCTPAHCTBE, MPsIMble MapaslieibHble U MEePIEeHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U TUNIOCKOCTH, TEOpEMaA O MPSIMON MEePIEeHUKYIIPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrol MEXIy MpsIMOM U IJIOCKOCTHIO,
JIBYTPaHHBIA YrOJ, JHMHEWHBIM yron AByrpaHHoro yria. Ilepmenmukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 0
IJIOCKOCTH, MPOEKIHUS (PUTYphl Ha IUIOCKOCTh. [lepneHAuKyIIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  miiockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pa3BépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
TMOJIHAA MOBCPXHOCTDH ITPU3MBI. Hapannenem/men, HpHMOYTOJlLHBIf/'I napajiiCJICIIUICq
U €ro CBOMICTBA. HI/IpaMI/IIIaI N-yrojbHas NMApaMuaa, TpaHu 1 OCHOBAaHUC IMUPaAMHUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUpAMUBbI, IIpaBUJIbHAA U yceqéHHaﬂ nupamMmujaa.

ONEMEHTHI Npu3Mbl " HOHAPAMHIBL. HpaBI/IHLHLIe MHOT'OIPpAaHHUKH: TIOHATUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
IIpaBUJIbHAS TPEYroJibHAs NUpaMuAa U MpaBWIbHBIN TeTpalap, ky0. [Ipeacranenue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTadJp, AoAeka’ap M uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MIHPAMHJIAX, MapajliesenuIeax, mpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, numaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TIOJHON NOBEPXHOCTH NPSIMOW MPU3MBI, IUIOIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomaas 60koBOM
IIOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOM NHMPAMHUABI, TEOpeMa O IUIOMAIU

yceu€HHoi nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMUIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOMIEHHS] MEXKIY TUIOLIAIIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolIre HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 oCb, IJIO0Ia/lb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas HOBepXHOCTh, 00pa3yrolire KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpa3yomias U OcCh,
onaab OOKOBOM M TOJHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasylolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTD

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IIIONIAAb MOBEpXHOCTH ceprl. Banmuoe

PAaCIOJIOKCHUC C(bepbl N IJIOCKOCTH, KacCaTCJibHasA IINIOCKOCTb K C(bepe, miomaiab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha TIIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepm, cq)epa, BIIMCaHHAsA B MHOTOTPAaHHUK, UJIA TCJIO BPAIlICHUA

6.6

[Tonsitne 06 o06béMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIHMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGuple Tema B mpoctpaHcTBE. COOTHOIICHUS  MEKIY  IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenust nunuHApa (MapajuiesIbHO M NEPHEHIUKYJISPHO OCH), CEUEHHUs KOHyca
' (mapanyienbHOE OCHOBAHUIO U MPOXOSIEE YePE3 BEPILNHY), CEUECHUS 11apa
BexTtop Ha miockoctu u B mpoctpaHcTBe. CIIO)KEHHE M BbIUUTAHUE BEKTOPOB.
6.9 YMHOkeHHEe BeKTOpa Ha 4ucio. PasnoxkeHne BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BektopaMm. [IpaBunmo mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBE. KoopawHaTel BeKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTosn Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MNPAMBIMH U ITJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMU pelIeHUs 3ajady;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, 0KA3aTelbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHOE U TPOTHUBOIIOJIOKHOE YTBEpPXKACHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJI MAaTeMaTH4eCKOW WHAYKIUU;
MPOBOJUTH JOKa3aTelIbHbIE pACCY)KJIEHUS TIpU pElIeHUH 3ajad,
1 OIICHUBAaTh  JIOTUYECKYIO  MPAaBWIBHOCTh  PACCYXACHHH; yMeHHE
ONIEPUPOBATH MOHATHUSAMU: MHOKECTBO, IOJMHOYKECTBO, ONEpaluy Haj
MHOXECTBAMH; YMEHHME MCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJi1 ONHCAHMS PEATIbHBIX MPOLECCOB U SBICHUN U IPU PELICHUN
3aja4, B TOM 4YHCIE U3 JAPYruX Y4eOHbIX MpEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUSMHU: rpad, CBSA3HBIN rpad, nepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIUCHIBaTh TIpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IMOHATUAMMN: HATypalbHOE YHCJIO, LEJIOC€ 4YHCIIO,
CTCIICHDb C LICJIBIM ITOKa3aTcCjIEeM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C PalrOHAJIbHBIM II0Ka3aTcCJlICM, CTCIICHDb C JIeHCTBUTEIILHBIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM qucJia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, PAlUMOHAJIBHOC YHCIIO,
HUppanuoHaJIbHOC qucio, MHOXXCCTBa HAaTypaJbHBIX, OCIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HCIIOJIb30BATH
IMPU3HAKU JOCIIMMOCTH, HaMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
Pa3IMIHBIMHA MNO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHHC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BBIpa)I(CHHf/'I (¢{6]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHUAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKkOHEYHO yOBIBAIOIIAs TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHSAMHU: KOMILICKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAY/b U apT'yMEHT KOMIUIEKCHOTO
gyrcna, ¢GopMa 3amMCcd  KOMIUIGKCHBIX —uucen  (reoMeTpuyeckas,
TPpUrOHOMETpUUYECKass MW  anreOpavueckas); yYMeTb  IPOU3BOJIUTH
apudmeTnyeckue NAENUCTBUS C KOMIUIEKCHBIMU YHCIIAMM; IPUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenureiab MaTpUIBL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pPAlMOHAJbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUII M HEPABEHCTB, PaBHOCHUIBHOCTH
yYpaBHEHUN, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TOMOINBIO PA3IMYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C TIapaMeTpPOM; MPHUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbl Ul PEHICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKU U peanLHoﬁ KHU3HHU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIHH, HauOOoJblee U HAaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXKYTKE, HeTpepbIBHAA (GYHKIIMSI, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(bu3nuecKuil CMBICI TPOU3BOJHON, TMEepBOOOpa3Has, OIpenenEHHbIN
UHTETpall; YMEHHE HaXOIUTh ACHUMMTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, TPOU3BEACHMS, YacTHOIO U
KOMIO3UIUHM (YHKIIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMH; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIOJIb30BaTh MPOU3BOJHYIO [UIl HCCIENOBaHUA (DYyHKIMA,
HaXOJUTh HAWOONbIINE W HAaWMEHBIIME 3HA4YCHHUs (DYHKIUH; CTPOUTH
rpaduKy MHOTOYJICHOB C HCIOJBb30BAaHUEM armapara MaTeMaTHYeCKOTo
aHallM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKJICHUS HAWITYy4dIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKknx 3aJa4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MATEMAaTUYECKOTO MOJCITUPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMmenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKIMsA, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHSA, KBaapaTHIHAS
¢byHKIMS, paloHaIbHas GyHKLMS, CTENEeHHAs byHKIMS,
TpUTrOHOMETpHYeckne (yHKIMH, OOpaTHBIE TPHUTOHOMETPHUYECKHUE
GyHKIMM, TOKaszaTeiabHas U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIMM, HCTIONB30BaTh TpadUKU ISl U3yUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUU 3a7ad U3 JIPYIHX YYEOHBIX MPEIMETOB U
3a/1a4 U3 peajbHOM KU3HU; BhIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKUMH IS
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxaThb
Ha KOODPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUS JIUYHBIMHU U CEMEIHHBIMU
(mHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA U HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEA0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBATH
peayibHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBJISTh BBIPAXKCHHUS,
yYpaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeIuaHa,
HauOoJplllee M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; YMEHHE H3BJIEKaThb,
UHTEPNPETHPOBaTh HH(POPMAILNIO, TPEICTABIECHHYI0 B TaOauIax, Ha
Marpammax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOIECCOB U
SBJICHUI; TPEICTABIATh UH(OPMAIIMIO C TIOMOIIBIO TAOIHUIl U THarpaMM;
HCCIIEI0BaTh CTAaTHUCTUYECKHE JIaHHBbIE, B TOM YHUCIIE C IPUMEHEHHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOIOAEHUS C IOMOIIBIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBId OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yYMEHHE BBIUYUCISATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUueCKuX METOJIOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BeposATHOCTH, (popmyny bepHymim, komOuHATOpHBIE (GAKTHI U (HOPMYJIBL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUpPOBaTh
HNOHATUSAMHU: CllydallHas BEJIMYMHA, pPACHpPEIEICHUE BEPOSTHOCTEH,
MaTeMaTH4ECKOE OYKHUJAHWE, TUCIEPCUS M CTAHJAPTHOE OTKJIOHEHHE
ClIlydallHOM BENWYMHBI, (QYHKIUU pacnpefeNeHuss U IUJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOTO  PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACICHUN JIs
pelleHns 3a1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX HCCIEIOBAHUMN; YMEHHE MPUBOAUTH PUMEPHI
MPOSIBJIEHUS 3aKOHA OOJIBIIUX YMCET B MPHUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YUCJIO COYETAaHHH, YHCIIO TIEPEeCTaHOBOK, OwmHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS Ul PELICHU 3aa4;
OLICHUBATh BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yIbTaT

YMeHue onepupoBaTh MOHATUSMHU: TOYKa, NpsSMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUKA  yroi,
JNBYTPaHHBIA yroyl, TPEXTPAaHHBIA Yroj, CKpEHIMBAIOIINECs MpsMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY MIIOCKOCTSIMU; YMEHUE UCIIOIB30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbI MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaT€MaTUYECKHE MOJIEIN C MOMOIIBI0 T€OMETPUYECKUX MOHATUH U

BCJIIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATHAMM: IJIOMIAAL QUIYpBl, 00BbEM (UTYpPHI,
MHOTOT'pPaHHMK, MPABUJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKA,
KyO, mapajuienenumen, Npu3Ma, NUpamuaa, (Gurypa M THOBEPXHOCTb
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH NHUPAMHJIbI, TPU3MBI, KOHYCa, IMJIMHIpPA, 00bEM Kyba,

OpsAMOYT'OJIbHOTO MapaJuICiiCnuicia, mnupamMmuabl, NPU3MbI, HUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacaromasicsi cepsl, IMUIUHIPA, KOHYCa; yMEHHE CTPOHMTb CEUCHHUE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpeNeIeHUs] H3y9aeMbIX (DUTYp, BBIABUTATh THIIOTE3HI
O CBOICTBax M NMPHU3HAKAX F€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WUJIU
ONpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuwo ¢uryp 1o
Pa3IMYHBIM IPU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

YMeHme OnepupoOBaTb IOHATUAMM: JABMXCHUC B IIPOCTPAHCTBE,
napajuieIbHBIA EPEeHOC, CUMMETPHsI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPBI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIO0JIb30BaThb I'€OMETPUYECKHUE OTHOIIECHUS
MpU pelIeHUH 3a/la4; HaXOJIUTh T€OMETPUYECKHe BEIWYUHBI (JUIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3amad U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHOMN KU3HU; YMEHHE BBIYUCIATH T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, Yroj, IUIONIaib, O0BEM, IUIOIIAgh MOBEPXHOCTH),
UCIOJIb3YSl M3Y4YEHHbIE (OPMYIBI U METOJbI, B TOM 4YHCJE: IUIOIIAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesia, MUpPaMHIbl, MPU3MBIL,
WIMHApA, KOHYyca, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1oI00HBIX QuUryp

12

YMeHue ONCpUPOBATH HOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PAa3JI0OKCHHUE BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpPAaMHU; YMCHUC HCIIOJB30BATH BeKTOpHBIP'I u KOOpI[I/IHaTHBII\/'I METO
L pCHICHUSA TCeOMCTPUYUCCKHUX 3ada4 W 3a4a4d JpYrux y‘{e6HLIX

mpeaAMCTOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMKA METOJ s pelicHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUH TMPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHEC  PpacCIlO3HAaBAaTb

OpOsABJIICHUC 3aKOHOB MAaTEMATUKHU B HUCKYCCTBC, YMCHUC IIPHUBOIAUTH




OpUMEPbl  MATCMATHUYCCKUX

MaTeMaTU4ECKOU HAyKH

OTKPBITUM  POCCUHCKOU

nu

MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna 1 BEIYUCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH LENBIX YUCET
19 Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE ApOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW CTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MoKkazareneMm. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHI'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapHPMBbI
JlefictButenbHple 4uciaa. ApudMETHYECKHE Omepalud C JACHCTBUTEIBLHBIMHU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIEC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [Toxa3zaTenbHble U JOrapuPMHUUECKIE YPaBHEHUS
2.5 Lenble u ApoGHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIlbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. B3zaumHo oOpaTHbIC

3 ¢bynkuuu. Yérneie u Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIIH
OOnacte ompeneneHuss W MHOXKecTBO 3HaueHWd ¢GyHkumu. Hymn ¢dysxmmm.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennas ¢GyHKUMS C HaTypaJdbHBIM W IeJbIM Moka3zareneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcuMnroTel rpapukoB ¢yHkumid. CoiicTBa  (QYHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
3.8 Apubdmernueckas ¥ TeOMeTprUUecKas nmporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro ananmsa
4.1 [TpousBonas pyakuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOM3BOTHOW K HCCIEAOBaHWIO (DYHKIMH HAa MOHOTOHHOCTH U
4.2 aKkcTpeMyMbl. HaxoskaeHne HanOoJbIIero U HaUMEHBIIIETO 3HAYCHUs (QYHKIUHA Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu Haja MHOKecTBaMu. Jluarpammel Ditiepa — Bernna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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